Li isotopes were chromatographically
The Li+ ion contents in the effluent fractions were measured by flame spectrophotometry using a Thermo
Elemental Solaar MS spectrometer. The Li isotopic ratio in the effluent fractions were measured with a quadrupole inductively coupled plasma mass spectrometer (X7-ICP-MS, Thermo Electron Corporation, UK).
Results and Discussion
All chromatographic experiments were performed in the breakthrough manner. Figure 1 typically illustrates the breakthrough curves and isotope enrichment profiles in the effluents when the pH of influent was 9.0 with the synthesized ion exchanger with and without thermal treatment. The total column capacity Q was evaluated with the following equation: Table 1 . It can be seen that Qbach and Q increases with increasing pH value in both the cases of TiOP-SiO2-500 and TiOP-SiO2. This is probably due to the fact that, with the increase in pH, the dissociation of the H+ from the Ti2O3(H2PO4)2.2H2O loaded into the interior of silica pores, facilitates the exchange with Li+ ions in the solution, resulting in the promotion of the exchange capacity. It also can be seen that the Q with ion exchanger TiOP-SiO2-500 was greater than that with TiOP-SiO2 at each tested pH value. After thermal treatment of TiOP-SiO2, the hydrated water bonded to the titanium phosphate was partially lost, which may be related to the increase in Q. Thermal treatment of the exchanger substantially improved the Li-isotope separation performance. This implies that the heavier isotopes were preferentially fractionated into the hydrated Li species in the solution phase, which agrees with the batchwise experiments [12] and can be interpreted as the consequence of the quantum vibrational isotope effects [13] .
The elementary separation factors, S, which represents the preference for 6Li in the stationary exchanger phase (subscripted as exc), relative to that of mobile solution phase (subscripted as sol) based on the Li isotopic exchange reaction between these two phases during the ion exchange process in column, were evaluated by the following equation [14, 15] :
where the subscripts i and 0 hold the same representations as in Eq. (2); c and V are the Li concentration and fraction volume of the effluent, respectively; Q the total column capacity given by Eq. (1); R the atomic fraction of the Li isotope. The summation is taken over all the fractions where the isotope fractionation was observed . TiOP-SiO2-500 are much greater than the ones with TiOP-SiO2. This observation also reflected in the values of the local enrichment factor of TiOP-SiO2-500 and TiOP-SiO2 under the same condition ( Figure 1 ). The separation of isotopes by chemical exchange depends upon the differences in chemical bonding of the isotopic species in the two phases [13] . In the solution phase, the Li+ ion has little tendency to from complex species with acetate ions, but rather is surrounded by water molecules due to its high charge density and its high heat of hydration [16] . In the stationary phase, compared to TiOP-SiO2, the thermally treated one was subject to the loss of the hydrated water connected to titanium phosphate framework, thus changed more substantially the environment around the Li+ ion and consequently reduced the hydration of the Li+ ion, when it was taken into the stationary phase. This is equivalent to making the difference greater in chemical bonding of Li species between stationary and solution phases. Thus, the thermal treatment of the exchanger also substantially improved the Li-isotope separation power. 
